Phagocytic removal of neuronal debris by olfactory ensheathing cells enhances neuronal survival and neurite outgrowth via p38MAPK activity.
Compelling evidence from animal models and clinical studies suggest that transplantation of olfactory ensheathing cells (OECs), specialized glia in the olfactory system, combined with specific training may be therapeutically useful in the central nervous system (CNS) injuries and neurodegenerative diseases. The unique function of OECs could mainly attribute to both production of cell adhesion molecules and secretion of growth factors in OECs, which support neuron survival and neurite outgrowth. However, little is known about whether engulfment of neuronal degenerative debris by OECs also equally contributes to neuronal survival and neurite outgrowth. Furthermore, the molecular mechanisms responsible for neuronal degenerative corpses' removal remain elusive. Here, we used an in vitro model of primary culture of spinal cord neurons to investigate the effect of engulfment of degenerative neuron debris by OECs on neuronal survival and neurite outgrowth and the possible molecular mechanisms. Our results showed that OECs can engulf an amount of degenerated neuron debris, and this phagocytosis can make a substantial contribution to neuron growth, as demonstrated by increased number of neurons with longer neurite length and richer neurite branches when compared with the combination of neuron debris and OEC conditioned medium (OECCM). Moreover, p38 mitogen-activated protein kinase (p38MAPK) signaling pathway may mediate the OEC engulfment of debris because the p38MAPK-specific inhibitor, SB203580, can abrogate all the positive effects of OECs, including clearance of degenerated neuron debris and generation of bioactive molecules, indicating that p38MAPK is required for the process of phagocytosis of the neuron debris. In addition, the OEC phagocytic activity had no influence on its generation of bioactive molecules. Therefore, these findings provide new insight into further investigations on the OEC role in the repair of traumatic CNS injury and neurodegenerative diseases.